Limbal melanocytes support limbal epithelial stem cells in 2D and 3D microenvironments.
Human limbal epithelial stem cells (LESCs) are essential for the maintenance of the corneal epithelium of the ocular surface. LESCs are located within limbal crypts between the palisades of Vogt in the limbus; the interface between the peripheral cornea and conjunctiva. The limbal crypts have been proposed as a LESC niche owing to their support of epithelial cells, which can form holoclone colonies in vitro. Closely associated with the limbal crypts is a concentrated population of melanocytes. The anatomical location and close proximity to putative LESC suggests that melanocytes might play a role in maintenance of these stem cells in the niche. The aim of this study was to assess the ability of human limbal melanocytes (hLM) to support the expansion of human limbal epithelial cells (LECs) in vitro as an indicator of functional cell-cell interaction. After observing that hLM co-localize with clusters of compact epithelial cells in the native limbal crypts, hLM were isolated from crypt-rich cadaveric limbal biopsies and used as feeders for the culture of LECs. Interestingly, LECs grown on mitotically active hLM were able to generate large epithelial colonies that contained small and compact cells with morphological stem cell characteristics. Immunocytochemistry revealed that LECs expanded on hLM were positive for the expression of the putative stem cell markers CK15, Bmi-1 and p63α and negative for the marker of terminal cell differentiation CK3. LECs and hLM were finally co-cultured on RAFT (real architecture for 3D tissue) collagen tissue equivalents. In 3D co-cultures, hLM promoted multi-layering of the epithelial sheet in which basal cells were maintained in an undifferentiated state. Taken together, these observations suggest melanocytes could play an important role in the maintenance of LESCs in the native human limbal stem cell niche.